, for example, shows the estimated real day wages of workers in England from 1200 to 1800 (composed as an average of building and farm day wages). The wage data suggests that real wages in the 1200s to 1790s exceeded those of 1800 in about half the decades.
The second argument for the wealth of early England comes from combining the wage data with information on total land rents, house rents, and other property returns to estimate all income per person, as is also shown in figure 1. This broader measure confirms that in many decades pre-industrial England had higher estimated incomes than around 1800 and the early Industrial Revolution (Clark, 2010a) . These national income estimates were premised on the farm employment share being 60 percent before 1680.
In the face of this wage and income evidence the proponents of rising living standards 1200-1800 have pointed to other indicators that pre-industrial England must have been poor. The most important of these is the low urbanization rates. In 1500 only 5 percent of people were in towns of more than 5,000. But urbanization increased steadily thereafter. By 1800 it had risen on this measure to 28 percent.
2 This low early urbanization, it is argued, implied a high farm employment share, 70-80 percent. Table 1 shows some estimates of the farm shared in employment in England. Before 1688 these are based only on urbanization rates. Such estimates are much greater than the direct estimates of farm shares after 1688.
They suggest that the farm employment declined from nearly 80 percent in 1300 to only 40 percent by 1817. Sources: Lindert, 1980 , table 3, Broadberry et al., 2009 , Table 18, Wrigley, 1985 , ShawTaylor and Wrigley, 2008 . How do farm shares relate to income? Engel's Law, one of the best observed empirical regularities in economics, is that the elasticity of food demand with income is below 1.
Using this elasticity, we can estimate parametrically the link between incomes and farm shares. If 0 < є < 1 is the income elasticity of the demand for farm output, then ln
where c t is real farm output per person, and y t real income per person. Assume the share of employment in farming and fishing, θ t , is θ t = (c t /y t ). 4 Then from (1)
A n d ln θ ( 3 ) Figure 2 shows for 2007 the relationship between real income per person and the share of the population employed in farming, for countries where the share employed in farming was less than 30%, both shown on a log scale to correspond to this expression. For these countries there is indeed a linear relationship between the logarithms of income and farm employment shares. The R 2 of the fit is 0.59, which is good considering the errors involved in estimating both income and the farm share, and the fact that some of these countries are net food exporters, others net food importers. In the poorest countries 80-85 percent of the population is employed in farming. Thus England with an estimated farm share for 1600
and earlier of 70-79 percent would rank amongst the poorest countries of the modern world. Table 2 shows the income level implied by each farm share (in 2005 $) from the fitted line in figure 2 , as well as a country in 2007 that had that income level.
The estimated value of from the 53 observations in figure 2 is -1.854, with a standard error of 0.216. This implies a value of є, the income elasticity of demand for farm products, of 0.46 for the poorer third or modern societies. This estimate fits well with the finding that in mid nineteenth century England the elasticity of demand for food for poorer working families was 0.6. 5 From equation (3) we also see that for any two years 1 and 0, 
( 4 )
If England declined from a 75 percent share in farming in 1500 to a share of 0.40 in 1817, this would imply a rise in real incomes of 3.2 fold. In terms of real incomes in the 300 years leading up to the Industrial Revolution England is implied to have risen from the level of Benin in 2007 to that of the Philippines. Yet Figure 1 suggests that estimated real incomes in England in 1500 were as high as those of 1800. Either the income estimates or the farm share estimates are wrong.
We also show that for the application of Engel's law to estimating income they are too low for 1790 and later because of imports of food and raw materials. Define φ as net food and raw material imports as a share of national income. Then in the presence of food and raw material imports the relationship of real income to primary sector employment shares becomes, .
Since φ went from about -1 percent of national income in 1560, to +10 percent in 1790-1810 the effective share employed in farming went from no more than 61 percent in 1560 to 52 percent by 1800, a much more modest decline. Real incomes were close to those the wage and GDP estimates imply for pre-industrial England. By implication pre-industrial England was richer than many countries now.
Wills as a source on pre-industrial occupations
A largely unexploited source for the distribution of English occupations over time are statements of occupation by testators in wills. 6 After 1695 parish registers of baptisms, marriages and deaths begin to more frequently record occupations, and as a census of the whole adult population are a preferred way of estimating the occupational structure of the population (Lindert, 1980 , Kitson, 2007 , Shaw-Taylor and Wrigley, 2008 This peaks at close to 30 percent in the early seventeenth century, but is generally about 10 percent of men. Thus English wills provide a rich sample of occupations of men in England from around the 1540s to the 1850s.
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Though they cover a substantial fraction of the pre-industrial male population wills are potentially biased as a source of the sectoral distribution of occupations in that they were made disproportionately by richer men. If an economic sector had more assets per worker than the economy as a whole it will tend to be overrepresented in will occupations. Thus in 1841 when we can compare the distribution of occupations in wills in Essex with those in the census, shoemakers (little capital) are under counted and millers (much capital) are over counted. Wills will reveal the share in farming if the capital intensity of farming is roughly the same as in the non-farm sector. Fortunately, as we will see below, this appears to be the case in all periods 1540-1858. Indeed the worry is more that will occupations over sample the farming sector. Nigel Goose and Nesta Evans claim that in the sixteenth and seventeenth centuries will making was relatively less frequent among men in larger towns (Goose and Evans, 2000, 44-5) . The first test of whether male will occupations will accurately represent the farm share comes from looking at whether they are generated proportionately to population in rural and urban areas. Suppose the proportion of men making wills differed between the farm and non-farm sectors. Suppose the fraction of the population reporting an occupation in a will was ω f for those in farming, and ω nf for in non-farm occupations -manufacturing, commerce, education and trade. Suppose also ω f < ω nf . In that case the proportion of wills generated in completely rural parishes, relative to population, would be, at ω f , lower than the proportion in completely urban parishes, ω nf . In general suppose that the true fraction of a parish in farm occupations was ϕ. Then the overall rate of will occupation reporting per person will be Share of men with will
All
With occupations If ω f < ω nf then the more rural the parish (the greater is ϕ), the lower the frequency of will occupations reported per person. Thus the test of whether will occupations tend to over or understate the share in agriculture is the frequency of such occupation reports relative to populations in rural and urban areas. If rural populations produce as many will occupation reports as urban ones, then wills must be correctly reporting the share of the population in farming. If will frequencies were higher in rural than in urban areas, then wills overstate the farming share. Only if will frequencies were lower in rural areas would wills understate the share in farming.
The evidence reviewed below for England from 1540 to 1841 is that will occupations tend, if anything, to modestly over report the rural population in all periods, and thus are biased towards reporting too many farm occupations. The distribution of will occupations versus population was also close in 1801. In Essex, for example, the distribution of will occupation reports (1780-1819) still echoes the split of the population between rural and urban areas reported in the census of 1801, as seen in figure 6.
One earlier measure we have of parish populations, and population densities, is the Hearth Tax of 1662-89. The Hearth Tax was an assessment collected on every fire hearth or stove. The records list both the numbers of hearths, and of houses, in each parish. We can thus measure parish population density 1662-89 either through the number of houses per acre, or through the number of hearths per acre (the average house had 2.6 hearths). per acre in 1675, versus the distribution of occupation reports from wills across the same population density gradient. As in Essex, in Suffolk will occupations tended to be drawn slightly more heavily from the most rural parishes.
We get an even earlier estimated parish population density for Suffolk from the records of the Lay Subsidy of 1524. These lists of taxpayers by parish, which included as well as property holders also wage earners earning at least £1 per year, allow an approximation to Thus will occupations in pre-industrial England, if anything, tended to have a modest bias in terms of overstating farm occupation shares all the way from 1540 to 1841. The likely reason for this earlier bias in favor of farm occupation is that farming in pre-industrial England was even more property intensive than town production activities, because of the value of land and farm inventories.
The second test of will occupation reports as a source on the general occupational split between farming and fishing and other occupations comes by comparing these reports for the years 1825-1858 with occupations in the 1841 census. The 1841 census has the advantage that occupations were recorded in a terms very similar to those of occupation statements on wills. The Essex shares match almost exactly. In Surrey the wills report too many men in farming. But this stems largely from their being disproportionately many wills from rural areas. Once we correct for that, the farming share in wills is within 2 percent of the census share.
National Farming Share, 1652-1660
Before 1858 wills in England were probated in a great variety of ecclesiastical courts, as is discussed in appendix 2. Thus getting a representative sample of will occupations for every county in England would be an enormous task. However in 1652 to 1660, in the Interregnum, the great majority of wills were filed in the newly established national Court for
Proving of Wills and the Granting of Administrations, which sat in London. The index of this court in these years is available to us from the National Archives, filed with the Prerogative Court of Canterbury wills. We thus have for 1652-60 an estimate by county of the farming share in employment. In appendix 2 we show that for Suffolk the wills from the London court in 1652-60 have the same characteristics as wills in general in Suffolk, 1600-51
and 1661-1702.
12 Appendix 1 shows the occupations in wills that were taken as indicating farm or fishing employment. Table 4 just at the production of cloth (such occupations as weaver, fuller, dyer, shearman, comber, clothworker, clothier) the county with the largest percentage was Suffolk (9.2%), followed by Worcester (8.1%), Devon (8.1%), Gloucester (7.8%), Norfolk (7.3%), Somerset (7.3%), Essex (6.9%), and Wiltshire (6.9%). Cloth production was concentrated in East Anglia and the South West, as would be expected from the history of these industries.
The reason the share of farming nationally was only 59 percent of employment in 1652-60 despite low levels of urbanization was that even in completely rural areas a significant fraction of men reported occupations outside farming. 
National Farming Share, 1560-1579
From wills the earliest broad representative estimation of occupational structure we can get comes in 1560-79. Before this few wills state occupations, and of those that do are potentially unrepresentative of the broad occupational structure, since they seem to contain too many clergy (wills were proved in ecclesiastical courts, and clergy may early on have had easier access to these courts). Though we lack information on any county in the north other than Cheshire in 1560-79, this will not likely bias our estimated farm share then, since by 1652-60 the farm share in the north was still higher than in England as a whole. The north became heavily involved in manufacturing only after 1660.
National Farm Share, 1817
Wrigley and Shaw-Taylor report the primary share in 1817, based on a sample of occupation reports from 300 parishes, as 42 percent (Wrigley and Shaw-Taylor, 2008 ).
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However, by 1817 imports to England of food and raw materials had become significant.
To calculate the effective primary share, the share we would observe in the absence of such imports, we need to estimate net imports of food and raw materials as a share of national income. 16 The primary share includes about 2 percent of the population engaged in coal mining. But since the energy from coal was a substitute for the energy produced in agriculture in the pre-industrial world, this is counted here. Imports into Britain (England, Wales and Scotland) 1814-16 of food and raw materials averaged £46.6 million (Davis, 1979) . The raw material content of exports (cottons, woolens, and coal) averaged £15.8 million, leaving a net import of £30.8 million. How should we divide these net raw material imports between England, Wales and Scotland?
England's share of population in Britain was 84 percent, which would imply £26.6 million in imports. However, Wales and Scotland were much less densely populated relative to their land areas, and themselves exported farm produce and raw materials to England. So we assume here all these raw material imports went to England. National income in England 1814-6 averaged £324 million, making net raw material imports 10 percent of national income in these years (Clark, 2010, 95) . This would make the effective primary share in 1817 52 percent of the work force.
Back in 1560-79, England was on balance a raw material exporter. Its principle export was woolen cloth, which incorporated domestically grown wool. It's typical export of wool in this cloth was 28,000 sacks, equivalent to 1 million lbs of wool, worth £0.25 million, about 1 percent of English income then (Rorke, 2006, 275, figure 3 ). The mining share at this date was negligibly small, making the effective primary share 0.59-0.60. For 1652-60 we assume a net raw materials inflow of zero. There were still substantial woolen cloth exports, but by this date there were also substantial imports of tropical foodstuffs such as sugar. Table 6 shows the raw primary sector shares in 1560-79, 1652-60, and 1817, and the shares corrected for net raw material imports. The implied relative incomes per person based on equation (5) 
Possible Biases
Are there biases in the will occupation statements that might lead to them giving the wrong impression of levels of farm employment in 1560 and 1650? One issue is that most of the wills give only one occupation per testator, while many men in the pre-industrial world may have had two or more occupations -weaver and farmer, for example. In a sample of 5,000 wills from Suffolk, Essex and Surrey pre 1650 21 percent of farmers, for reason to expect that it would bias estimates against farm occupations. For just as craftsmen engaged in some farming, so did early farmers engage also in some construction, manufacturing, service and trade. Farm households, for example, routinely engaged in the production of homespun cloth, in shoes, and in wooden objects.
Suppose the distribution of the fraction of time spent on farm and non-farm work across the population was as in figure 13 . The fraction of the population who spend the majority of their time in farming is 0.6, but on either side of that share there are many people who split their time between both sectors. However, if we exactly calculate the share of time that the average person spends in farming it is also 0.6. The only way in which making the split at the point where people's time switches towards more than 0.5 in agriculture would underestimate the share in farming would be if people who spend most of their time in nonfarming pursuits engaged in more farm activities than the corresponding people who were mainly in farming. There is no evidence that this was ever the case.
A second issue is the substantial numbers of will makers who instead of an occupation were described as "gentleman" or "esquire". In Suffolk 1600-1702, for example, 9 percent of men beyond those with a specific occupation are described only by honorifics such as "gentleman" or "esquire". If these men were really just high class farmers, then we would underestimate the share in farming. However, if that was the case, then "gentlemen" should appear more frequently per head of the population in the most rural areas. Figure 14 shows the distribution of testators described only as "gentleman" or the like compared with the distribution of hearths by parish hearth density for Suffolk 1600-1702. The distributions are very similar, with just a slight bias in favor of rural locations. Gentlemen as a group were not just high status farmers.
The final issue is the effect of the omission of women. Women were not included in the wills sample, since occupations are rarely recorded, and the most common one recorded "spinster" is ambiguous between being an occupation and a statement about marital status.
Could this omission bias the estimated occupational shares against farming? Here we have to be clear that we are using the occupations of male testators, mainly richer men and property owners, as an index of the location of economic activity. The idea is that there will be as many workers, both men and women, associated with each of these property owners in both the farm and non-farm sectors. Thus though women are not directly included, the index we use implicitly is counting all workers in each sector. The test of the reasonableness of this assumption, as described above, is that these occupation reports are proportionate to populations.
Rural Occupations
Since even in rural parishes in pre-industrial England less than 70 percent of male testators were typically employed in farming, what other occupations were appearing in the countryside? Looking at parishes with less than 0.3 hearths per acre in Suffolk in 1675, for the years 1600-1702 the main occupations were as follows: farming and fishing, 0.666, clothing production and distribution, 0.128, clergy, 0.049, food production and distribution, 0.046, building trades, 0.036, transport, 0.027, and metalworking, 0.019. Rural pre-industrial England thus had both significant manufacturing activity, but also trade and transport. 
Conclusion
The apparent contradiction between wage and income estimates for England and the urbanization record is resolved once we get detailed information on the economic activity of men in England from wills. These show that a large fraction of rural workers, more than a third, in the years before 1700 were engaged in non-farm activities. Urbanization consequently is not a good guide to the division of the population between farm and nonfarm employments in pre-industrial England. It may fail also in the rest of pre-industrial But we can reweight to cover these omissions. Table A .2 shows the numbers of wills with occupations, 1540-1858, by twenty year periods.
The wills filed in each of the three main court levels had different occupational characteristics. The higher the level of the court a will was filed in, the more urban was the location likely to be, and the less frequent was farming as an occupation for any given location. Figure A. 1, for example, shows the distribution of wills in Suffolk across parishes of different population densities (as measured by hearths per acre in 1674) compared to the distribution of the population as a whole. Archdeaconry wills occur relatively more frequently than the population as a whole in the most rural parishes, PCC wills are relatively much more frequent in the most urban parishes.
Even once we control for the "urbanness" of place of residence, wills proved in higher level courts less likely to record farm occupations. Table A .3 shows this for Suffolk. In the most rural parishes, for example, in the seventeenth century 77 percent of locally proved wills were of those engaged in farming, compared to only 59 percent for the PCC wills. This implies that to get an estimate of a representative share of the workforce engaged in farming we need from each county a proportionate sample from all three levels of the ecclesiastical courts: archdeaconry, commissary and PCC.
The Suffolk data shows that in the years 1652-1660 when all wills were proved in the London court (and the records later added to the PCC), this does provide such a representative sample. In table A.3 the London court wills, in both their distribution between urban and rural parishes, and in their share in farming controlling for the degree of urbanization, look like the wills of Suffolk in general 1600-51 and 1661-1702. This suggests that for the years 1652-1660 we can get from the PCC will index an estimate of the share of the English population as a whole engaged in farming and fishing across all counties.
In forming the will estimate for each county 1560-79 we have thus reweighted the number of observations from the archdeaconry or bishop's courts where we are missing observations from some of these courts. Table A 
